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The tethud of computing eleotron density im a orystal lattlos with
the a1d of Fourler's seriec was suggested by Bragg (1) awd slsborated Lo
1ts presest form in the worl of Duane (2). '

Tn order to carry through the abovs-mentiontd oaloulations an
exporinental detsiaineiion of the atomic X vay soattering faotor is
nooessary. Contemporary msthode of measurisg the inteasity of roflectied
X-vays mks it goseible to determine falrly accuraisly the atomin
acattering factors and, by ateudying the distribution of eiectron denrsity,
to judge the stata of atums and the cimre .ter ol thelr combimation in
solid mattor. ) : -

Tho first stulies in this direchion were made by Havighmras (3}
oan orystals of ssiium chloride, sodium fiacride, asd liskium 7laoride.
later this method was €130 spplisd by Wollan (4) for magnesiun oxide,
and in the work of Grimam, 3ril}., Hermano and Peters (5) in tho study
of sodivm ohlorids, 4ismond, urotropine, msgaeeium, and aliminum.

In vider to study the small valuos of olectron density in tas rooze
betwwen lons, where the oucer valence slectrons responsibiu for the
chemicel combination are distridutel, it is nacessary to datermine thc
frotors of ntcalc scattering vith great acouresy. The stndy of the
problom of computation of slectron depeity ia alnminue carried oub et
an earlisy date (6), meking use of documentary dsta conserming tie I-curve
of alominum, bas given indicationr soncerniag thy mecrracy of the mehsdd
and itz poemibilitise.
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n oour present stedy we shall wee the puotegrapbic wsthod of
deterticing th3 intensity o? Zeraye, vhich ve used ovoviously (7)
fer othor purposucs enft which hos bdeou vect 2unceessiuiiy. io the werw ORI
of Brindley (3), Frentono (9}, and Brodley (10) for detezoiming the . g
F-ourves. ALL fuvthor discussion of wothad will apply soilsly to bhic :
eebnod -f mensurirg intensisty.

A. fholce of @ Speaiman Form
The first point to consider in ckoosing the method nf measuring

X.ray iotensity 1c¢ the questlion of the epecimsn foxm. A wpscimen

of thn retal unior lavestigatlon wae takon in a polysryatalline fowwm,

a& it is puesible in the cass of sufficlontly small cyystale to elimlrete

the axtinction completely (1L), which canuot be disrogmrded im the caee of

isrge oryctala. Tor am X-ray photograph, a flab gpecimse e chosen,

which made it relatively simple to disvegexd tho absorptina factor (12).

B. _Propayeilon of hhé Spocimen

Rxtinotion 5o cumpletely abment, when the alumiuum orystal partlcles
have a mgnitnda of the erler of 10-5 em (11). Tho prepexation of sach
a opooimen offers cnnslderable difficulty. Thoe vecossary flat, finmo.
eryetallizo speoimens woeye cbtainsd ty condensation of aluninum vapore
on a glass tablet in a high vaouss (13))\ The specimens used for tals
iovestigntion vere prepared ia the laboratory of 8. A. Vokahlpskly .
acoording to his cwa method. The prepared specimens consisted of oryetale:
with a Mgh degroe of disporsaion whioh could be cbmerved by a coneidarable
diffugion of the llnea in tho X.ray photograph. As a reeult of heatirg
at 150°, specimena were obtsined with cryntals of tho neseesary degrsc of
fipeneas, vith complote absense of extinoliuc or orientation of orystals.
Pus %o theme faotors the snbjeot spodimens were considered goxd matorial
for determining the otomio ssattering fastor in aliulnon. ! i

c.  Applied Fadiation

Yo used iron (kKu‘a.g;u) and ooppor (A Ka=1.530A} cadiations Jor
detoralning the I’-ourvo. . o

D. J¥oousing of ReZleo%ions

. In shotagrepiing & fiat wenimeo it in imnossible to Toous
simlbasecusly all reflect!sne in the X-rsy ploture. The ZTocuslow dorends
o0 W cnglegd hetwsen %be plane of the specimen and tha lusldent sy (xh).
In wdsy Lo oLsain b Xeonslag of all rorlesticns ir the X-ray plct use
of aluminuk, the oxposure wos mede at two differend mcgles d - 330 ard
¥90 for iron rediatlon, end ab thres engloa X = 309, 650, and 83930
£« aopper radiatlon. The sise of tho anglo o) was dotarmined by .
moasuring the distacco, carrospondirg Yo A @ --d, from the line of “he
nown naglo of Mgy o tho edge of the nhaded. oo dn & X-ray photograzh.

E. Tuking of X-iay Photographs ans Thely Procsesing

otogrs; L s amator
X~ h ho wors teken with caserss having 57.% =m 4l i)
using ’x:sr:ﬁ:n Kamkpﬁlm. Tn order %o £ind the affostive rengo of the

diaskming, the blackening cuxves wers chtaining by the nerk
f;i:oa The Caswmn Eodak filw Ciscloaed o ratic of a2 0.Q hotwean,
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" the J-ray photomraph was solected in such o wey that ths extenmt of .
Tlaskening ley within the range 9.2 -~ 0.5 in relatica 4o the undeveloped ) e
partion of ite film. Compoaition. conseatratiom, develgper temperature ) R
and. 6ovelaping tlve were Xeopt comsiant.

F.  Dotermioniion of Jrtensity

The Z«yay phot%mph:. oiteined were measured with a photometer,
uping o Kooh-Goos microphotometsor munufactured by ¥. Krsues s and snlarging
them 3ix tines. Vhe microphotogrephs wesrn mesoured and cocnverted to n
somilogaritdnie scale.” The pesks of blacimning indicated on o sami~
lognrithmic seala wore traced on ocompact ~iliimetric graph papur and
the prepartion af thelr exeas deternined by weighing the cut-out peales
o ar anelytioal halsnce. The degrse of ~elative Integral intanoity of
Aop0rate reflections from atomlc planes wis the wolght (meen) of, tue
peek, ‘raced on o semilognrithmic scals.

Compaxisen of intensities was nmade for reflectimms with indices
Mil, 002, €22, oad 113 on f-ray photographs obtained with an iron -
radiation at auglosd. = 359 end L9°, and Par roflections 111, 002,
o2e, U3, 222, 135, 024, end 224 on X-vay photographs obtained with : ;
copper rediation at angloe < equale 300, 659, and 830 30¢,

Comparisen of intensitise obtained at different anglee wae made
vith tho ald of roflectious which appearsd in common on the X-ray
photographe under comparison. In copper radintion for angles <f a 200 o
~ ond 63°, guch reflectins wers 113, and for o #65° and 85930' a reflac-
tin of 133. The caloulation of atamic acattering fastors F from tho
valne of relative intensities I of reflected rays was done on the tasis
of the equaticn .

' CF . VI —
=% 52575

where A 18 the absorption factor determinsd by the method of Brindley
and Spiara (12) for flst specimens; p 15 :he rescriwence foctar; G D) 1n
tho eagiiar fastor, equal to . B .

I+ cos*20
Sin Resin2 O

Msperalon ccrrections vere assuned, accovding to Hoeml {16}, for irdn
ratiation squaling 0.21 and for copper radiatice agualing 0.18.

In ealclg.atm%the tamperature factor, the folloving correoticn way
amloyed,d e~ » vhere N ia the srperimental valne, determined
¥y Jemes end hid sollabaratars (13) and 13 equal to 0.01182 (R4 k'3 £*).

The ¢ransition from relative valuss of the atomic soettering factor
%o absalute veluos wns made with ths ald of tho absolute value of ataric
scatterirg for a 002 lsttice of alusinum. Determined by James, Brindley,
and Wood {15), by means of molybdemun radiation, this value oquals
7.96, vhiich after inmtroducing the dispersion correctian accoxding %o
Joanl 111 amount ¢to 7.90.
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.. The Rleckening »nd s inteaalty belors b ackeninz, Ths cxpegire ¢
the Eeroy phcsopreph wds calected il suen G way Laath ohy exeat ot
vlasksndng Jap vithin the xange 8.2 - 0.5 in relatica to the undeveloiad
portion of tre Pilm. Somposition, concowsratim, developer terporstinro
end Seaveloning tlie wore kapi causiant.

P, Dovenaination of Irinsity

The K-yay paotegraphs ywlcined were nesgured with a photometor,
using a Kosh-Gvos microphotounetor manufeciured by F. Evreuss, and ealonzing
ther a3ix timen., The wicrcpiotographs wers usamaed sad converted 1o o
popdlogrizhnds zcalo. The peaks of blacioning indlcated on A semi-
Jogarithmic scals vors traced <n compact rillinetric graph paper ena
tas proportica of thelr arvas determined Wy welghlag the cut-out psaks
on an analytical balanse. The degree of welative integral intnelv of
oozaratc preflections firom atomic planes wos tho walght {ovea) of the
poak, trecad onr .o semuo@riﬂ;mic gcale.

Sorpardson of intenoities uas mnde Yor reflections with indiees
11, 102, 022, and 113 on X-ray photographs obtalned with an iven
yadistion at anglessd. » 550 end 49°, and far reflections 111, K02,
022, 115, 222, 133, 024, and 224 on X-ray photographs obtained with
coppur radlation at anglee ¢ equals 39, 659, and 830 30'.

Corparicon of intensitios obtained at different anglies was made
with the 936 of roflsctions whish nppearced in comson on +he X-ray
photogrephs under coupariesn. In copper radlation for augles o = 0
ond 65°, ouch reflestions vere 115, and far <f =65° and 83°30' o re?los-
tion o2 133. The calculation of etomic susttering Tactors F from the
volue o relative intansities I of reflected rays wvas done on the tsnis
of the equation

=S
F =+ iaere

waere A s tke abacrption factor detexrminsd v'b;( the methud of Iwvindley
and Splers {12) for Tlat specimens; p in the recurrence Ccotor;P¢ () ile
+he =ng:lar facltor, equal to

|+ ces™2@Q
5in@esinl @

Dispersion ccrrections ware Zasumed, accacding to Hoeal {16), o irean
xadiation oqualing 0.2) and for copper raiiation squaling 0.18.

in calcu&ptm%m temparsture factor, the following ocorresticr was
eaployed, & F £~ , vhere M s the experimoptal value, determined
ty Jemes and his collabarators (13) and is equsd to 0.0L82 (W4’ £*).

Tha traneitlon from relative values of ths ntomic scattering fuctor
to sbsalute valuss vas made with the ald of the absolute value of atoaio
soatter. far a 002 lattice of aluminum. Deternined by James, lasadiey,
and ¥Wood {15), by means of molybdenum radiaticn, this value equals .
7.06, whioh afvor introducing the dispersion ccrrection according ¢o
ol will amount to 7.90. -
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RISUIES OF DEIERRMINEG AR F-CURVE
' I'i:é values of atouds acattordnz of meteldlic aluwlnum, determined

aperdmentally with the aid of sopper rediation, are presented In
Pable 1 vhich shous the Pollowing velues:

1. Mg -- indices of aborde lettices of sluwminum, giving re-
flsctions on the X-ray photugrephk; :

2. ‘T walues of sin (-‘)/ A torrespond to these latbices, wuiters [
i3 the Fag:'s angle and A is the wave length of tho sppliod
radiation;

%, Tho aagle ¢ betw:m the apeciman facot and ths inmciient roy:

L. I ~- the pelative integral intensity, determinid by the arca
of the cwxve peak obtsinad by microphotometor, oocastrucied om &
pamilogarithmie scale, in rilstive units, stendardizsd within the rangs
of the detarulned angle <!

%. A -- abaorption factor according to Brindley end Splers (12)
for e £1s%, fine, cryetallinc gpocimen, dotermined dy

S5in(ae -a) ,
sin (L@~awsind ? v
5. p -~ recurrence Pactox for lattice planes of elwninum;

7. Angaier fastar & ( O) ;

.8y FT rej. -~ relative valuo of the atomic eca%toring faotor as
a temperstwre of 209, saloulatnd from the above-uentionsd forwunls;

9. F TC /ta =- value of tia otomie soattering factor fer copper
radietion at a tempsrature of Z0", obtainod dy reducing the rslative
values FTrg| to an absclute veiuo, using the value Fp. pe ®T90
far a lattice X2 determined by Juaes, Brindley and Wood; -

0.4 E e~M -« gigpersion curestim for copper radlatism (16),
slloving for heat fluctuations;

u.FTaps -- eheolute valus of the stomic eoattering factor of
metallio ajuminun at a tempsraturs of 200, obtained by {ntraducing a
soatiering corzection into valuveo ‘o F Tews

12.  Given wvainea of Jamos, Brindley, and Wood forr alumirum mono~
oryetal (15), correc:sd for scetter.ng and taken as absolute;

15. Values |~ Tapg » re-celculated with the ald of ccattering
oorrestion from the figures of Brindlo; and Ridley (11), for alumimua
powder with application of copper radlatium.

Table ) showo the ‘valucs we obuained for the atamic scattering factor
with application of copper redistion.

Tae valuee obialned with iron radiatiom ere shown in Tadle 2. The
aymdbols eployed in Tsble ¢ coimoido with thome in Table 1, therefare

ve need not examine them closely. 7Thse o/iained vuluva of atomic acatvering
faatara of slwimm with copper and irom radiation aoincida,” as can be
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“agen by cemin il 1ibiel W € e A B e L T e TR
Pactor {F-civwe) of elumiuin cf o tenperatus o 20C iz shom i Figeo
1 $n sbaoluto uniis. For pledting the curva wy used whe valuge chtnlnet

Por iren and ¢uopnr radlation. : . .

CAICULATION OF ALFCTRO¥ NERSITY

e Feourvs obteined experimentally for alwrinum naiof it poasidie
to euloniate the Adstribution of electron donsity In a Jatiice al
metsilie aluwdiram. For the marposs of caloulating the mpace Aiawidueln
of eilwstron dersity we used thireo-dimens ionel Fourier’e scxdss In tae
following mmumey:

> \ LSS ] 3 :
P xyi2) =D 2 5 A cosam(a r kg +I3)
(%)

waere Wil represeats the intogers from of. OO o = Q0 3 ¢ -~ lBtbtice
sonstant for elumimwm, squaling 4.081 A; A -~ coefficient of regolution
of Fourier's series, equaling Aj, K|= Fhid, ¥hore v in the volune
of the elemsntary uvcleus, equaling & oy A3 F - the ateedo
assttering factar, <eterninol from F-curve. The volues of F wors
taken o tho desis of experimsntal meagurements or vy interpolutlon o1
the F-cuxve, Figuvs 1. R

The zero term of resolution was calculated from the conditica F 522, [ L
1a vhich s is ths total numbor of atamic slectrans. R, SETITERE SR

Ao wse cen neo from the abovementioned farmula for the sloctrm
density, the actual determination of electron loasity is poasibly witn
on infintte mmber of terms of Fourier‘s gseries. Pracilcally, ve ¢h
peatyiot ourcelves to s finite rumber of torms of the geries, as tho
azperinmental reaulis obtained vwith a cexrtain degree of mocuracy do not
make 1t possible to disvegard very small amplitudas of the torms of
Fourler's serles of a higher arder. Conssquently, it is mooeezary to o
sumrarize such s number of terme of tho geries in arcer thet the erplitudes ! )
af the £inal opes will surrespond %o the asouracy of the only expariwsatally.’ ' ..~
definadble valne ¥, the atomic scattering facter. The velue of the =tcmio ¥
santtering fastor of aluninun can bo determined at the presont time wlib
an soouraey wp to 1= 0.05. The number of terms of a acrico imst b
ohoswn in ench & vay that tls» csefficlenta of.thy f£ina). terms are squal
to ths indlcated magnitude of error. The resulting sither of terms of
Toarier'o seriss will depcad on tha mumbar of roflections obtained
the i-ray photograph, snd the lattar depends on the wave lsngth of the
applisd radlation.

In usitg Fo¥, radiation 1t 3a possidle %o obtain 64 tarms of n cerias;
vith Cula , 135 uerms; ond with Mok q , 658 torms. oveover, the values :
oo F fcr the Tinal terms of the series will equal, in tho canss of Fexq’,
5.65; (uKg, , 3.263 MK a , 0.65. Consequently, even vhen applying bare
wolybdenisa radiation, it cannot 2ead to suffisiently small amplitudes of
the finnl members of & saries. The exror which entorn imto the caloulation
of slsctron deusity, due to the above-montiomed limitatlom of the nunber
o terme of o series, had been oalied tho serloa-rupture exror Q7). .
Thin error inoreanss with the dsgree of moftmese of the applied ragistion
{6}, and can cause copgidarable distartions in the resulis of dstermining
wlestron dendity.
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colaiating nitkeds. Gne of hoss methods i3 the lergthoning of

the -curve In the direction of tue higher vulues of ein O /A, ,
scaaxing to ke method susgostod ty Froman (18). fThis procodurs
cennot ba connidered sufficiently rolindle, as the curve contimon
beyorst tho range of the sxperimentally obtained valuss of  and genmot
s experinsntally verified. In additiem, the lengthening of the F-cirvy
leade: tu a considerable increaso ir the numbar of terms in tho Feurior’s KR .
gsorice, which ccaplicates the prastiecl work of their summation. The RS |
socond notiod wes suggested by Orimm, Prill, Hermamm, and Petors (5!
ani vas toraed cslculation temperaturs.

The I cuwrve, obtained experimentally at o temperaturs of 209, cun
bs reduand to any other calculatiam tarpereture by using tho tewperatvre
Yagteyr

: th
f'C.?" szt e -BER »

whare ¥y 19 the atonic scettering factar at a tomperaturo q;; Fp -

. Tho etomic fuctor, determined experimentally at a temperature T, and
e ~E2Ah™ 15 the nest fastor in which

1e A" (D(L) /£
RP= Trmke | ot - gr)

ki T

wvhare h ic Plunck’s constant; a, ths lattice constant; m, mean weight
of the atia; 7, temperature, at which the experimental F-cwxve is deter-
minsé, T;, terperaturs being oaloulatod; i, Boltzmaumn's constant; 6,
oharesteristio temerature; D ( 8 ) vebye tunctian.

The probiem in introducing a correotion inte the series rupiure
vith tho e1d of calomlation temperaturs ooaaists of finding a tempereture,
under which the valus of ths atomic scattering factor, with the higheot
sin B /A for e glven F-ourva, decomwes equal to the acowracy in Qetereining the
F.curve, i,e., in She casa of the aluninuw F-ourve, 1% equals 4+ 0.05, in
order ta £ind the naceseary calculation tenperature, it 1s sufficienl ic com-
pute the changes in the minimum velua rangs of the atomic suabiurirs Pretem ¥
(witk the highest valus of nin %) for a given F-curve, depending or thc ter-
psrature ascording to the above formula , a3 to find & temperature, vnder
vhich the value of ¥ 1s oqual ¢o 0.05.

Yigura 2 11lustrates the changs, wiitd the caloulation tempereture,
of value I of alunlnum far the lagt point of tho P-gurve, cbtained with
donpe.: rediation {aue Figure 1, the point where ein &/A - equale .60},
A% & temerattre o 4,0009 the value ¥ besomea ¢yval to 0.03, and
tharefara, this will bs the caloulation tomperature, uuder whioh the
@ror of amrfes rupture will not be apparent in computing the electron
denwity of alumimi. Fgure 2 elso nhows ‘chat the F-curvo obtained witt
uolyblenum radiation, requirss a ocaloulation temperature of 10000.

If a calculation temperature 1s too low, 15 does not completaly
oliminsto the errer of geriea rapturs; then the introduction of an
excogaivbly high ealoulaticn tempernture will lead to an unaescagsar;’
deorease of ke asouracy in souputing slectren density, below the
linit of experimantal asowrany, which can briag about 4inorepenoies
in the reeulte obtalned. Thorefcrs, the deterniimtion of the cptimm

_ calculation temperaturs by the muthod dagoribed above 13 essentisl in
dets mining aluntren denalty., :

Tie ¢oaputation of oloctror density wen vnie on the besis of tha

-y - ) I
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F-curse, obtainod erparimentally with ooppar redismtion, and rsduced o
o calsulation tumperature of 40009 (Iigare 1). In owiexr to determing
the: gpnen dlgtributics of elootron demsity, vo spplied thres-dimens.mmnl

4 Foyrlar'e series; mummyriring 126 terma. The compuiation of eleetran
Genslsy was made for diractioms 001, 011, und 111 of the olamentary
meclean, shown in Figurs 3. Results of coputation of elentron damslty
for tares direstions of alunirun latiice are shown in Tablw 3 and in

* Figarss &, 5, and 6.

Tho sloctron dumiity in all throo divocticns 001, 01, and 111,
drops abruptly from the lettice node to & distence 1.2 A; it xroaches
o censtart veluwe %het ip paintained in the entirc intericnic space of
the alumimm lattlee and equals an  everage of 0.20 < / A

The results ve roosived on the distridution of electron demsity
in alimtmum differ comeiderebly from thoso mentiomed in the work of
Brill, Bexrramn, snd Poters (5). The fluctuation menticned by them in
olectiron density in tho intsrianic space in very great; walch conditlon
the anthore eéxplain by the presence of oriantatien, im a powdery oapscimen
used in obtasning the F-curve, at low valucs of sin O/4 .

COMIITERATION OF RESULIE

he thaereticsl caloulation of charge distribution in the atom,
scccnding to the method of the self-adjustod £ield of Hartrao, made
it posgible to calculate the thearsticsal F-curve faor various atoms
an® 1one. The ealculations made enable one to allow for the influencs
of elsotrons, founé in various comditicns in the atom om the F-cuxve.
The figures menticned ty Jamee (19) for Kt ion, Jamps, Brindley, and
Wood {15) for alumimm in three lcnization states AL+ , Al> 4 and
ALS -, and Janoo, Waller, and Bartree (20) for C1” iom, show that the
influence of outer valunce eleotrons on tho F-curvs is restricted to low
values of sin &/A. With high values of sin G /A , the ohnvecter of
the F-ourve is determined, fundameptally, by the imier lg--lestroms.
Thee, for alumirem, the valanos olugtrm %s influense tihu F-c.rve uy
to oin B/A = 0.4k, 1n caloulation’of an atom in a fred state. It is
poeaible that the stem in a arysial would ehow samo deviation from
thess Mmits, but in any ocnse 2ll chengse in the velence candition of
en aton are soanected vith the F-curve, at low values of ein @ /A .

The above-manticned thoaretical calculations and comsiderations huve
enshlsd ™5, in cur present werk, to elabarats a method of ocalovlating
eloctron density for determining the distributicn of valence elsctrons,
vith +he ald of short F-ourve, obtainsd ¥y soft X-ray rediation. The
epplication of shart F-carves ccuolderably simplifies the experimental
work’' and outs down the calbulations in eummcizing tho Fourier seriea.

A8 & result of woing shart F-curvee, it iz necessary to make couslders
able use of an optimmn calculation tespersturs, amounting t¢ several tliousend
degraas. ur cxzlculations with an introduction of a Aiffersat calculation
texperature have shown that the results obiained with regird to the distyi-
bution of clectron Jensity are uot distzrted Ly the ahove-pantioncd
temparature correctica. .

Table L caows the reeults of csloulation of F-owrvea far varioua

terpacatures ia tho case of sluminum, vhicl: ware obtained through mnltipld -
catian by the temperaturs factar, uf the F-ourve obtained experimentally
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P 000, ypith imyy, seower and melyhieavy podiations. On the becde ST
o? the F-curves oltained Lo siusdioum at A5 Pessent’ tax@;@;‘z«:&m‘asﬁ. RS e T e
cniculation wves 3ude of tho distridution of alsciron density foo

dlreotion 001 22 she aluminuwn lattice AR on Figure 3. Tae reeulis

are inalcated in Table 5 and, nore specilicaliy, in Tebdlo 7, whore ths

chargs of eloctraa dsmelty for ceriain points of dirsstion OOL is chowm

in zelation to tho oaloulstion tomperaturs. The poimts are chosct in

such 8 way that point 1 {sse Figwre 7, right side) 1s citusted in &

lattice node, point 2 end the following through coe tonth of 8 parid

o fdemtity, 3o tie directlon 00k, and polnt 5, ia halfvay between ths

noden of the lattlce.

The dlagram shows that the greatest chenge in electxon density,
with the introfustion of caloulaticn tempsrature, ocours ct the point
correaponding to the lattice node {iomic cemter) end there is no chigs
vhataver at poinis sufficiently distemt Zrem the lattice rode, i.0.;
gituated in the interionic spass. The calculation temperature, freraiore,
wi’]1 osuase conuidoredle distortion in tha dletrimtimn of elootrat dsnpity
i the lattice nodes. In the intexionic apacs, whers the valense elsotrons
aro looated, the distrivution of electron dempity vill not be distestod
by the oaloulation temporaturs. '

The surves of the change in electrou dancliy with tampersture
(agnre 7) show smooth paths at temperatures over 1,000° (with lover
calevlation tewpacatures there is a dispersion of pointa), which mmies
1% pospible to carry out reverss extrapolation to roon temperature.

The results obtained in thie caie are shovn in Figure 7 by numbers
indicated opposite each curve in tho diagram. A constrnotion of this
kind was made for points in tho diveotion 001, gaseing through 0.20.

A, 8nd the reaulis are shown in the form of a dlagram. (Frigaze 8, .
upper part). Condequently, we may say that the calculation tezporatura
does not caupe any distartion in the results of detsrminivg the distri-.
ttion of 7alence electrons and, 4n additicn, the method of reverso
axtrepolation makes it possible tu shov the distribution of slestrun
density, sorrevponding to the teperature of tho experiment. =

DRITRMIMTIR THE JEGRRE OF ATOMIC TONIZATION

The distribution of eleotron demsity in intsrionic spacs n
airection 001 of the alumimum lattioe is shoun on en cnlarged sccle
{Plgure 8, lower part). .

Malcing uEe of Fizre 8, ve oan ssgume the ion radius of alumizum
%o equal 1.20 A, oixes beyood thie limit the electron denpity becamsa
constant and agaals, on the average, 0.20 el/A> . 4fter Cetoruining
the voluwts of the slementary nneleus from the sluminum lattice constant
and deducting the volume occupied by the four ions, cae cen deternine
the volume pertaining to ths oaiudfivity elecircns. In G17iding the
mukas of valevce slestrcne by the valwae oscupicl by them in the muolaeuy,
one oan detsroine the aversge elitivon deneity of the veienco eleotrond
41 the lattice. This caloniation gives the following vaiues of alectron
dmmeity: _in the case of complete lonization of alumimm (MAJ + )
0.24 e1/A%; in the case of & bivalunt loo of alumimm (Al 24 ) 0.16
¢1/43; ard far a momovalent ion of aluminum (A1 + ) 0.08 a1 fa3.

The value cbteined experimsatally correaponds, ob the averago, to

0.20 01/9 , and the distribreion of the acparats points is showm in
Pimre 8 {lover part). The pcints obtalinod axpsrimentally and the rwan

-8 .
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Teon Dodn by o photesrip de maihol, with dvc

vodng: & Plet apecimen obtzined "y esaconnation iz

D, 4 methold kar boem sususmte’ hn cpniamian i tlon
a wa'. aré 3 hoeo % s ped thaw £ov Bn i lvwein o Ballt!
ks il polybéomam oot atien, & 9L
3o necapanzy; dop ooppey sediatlor, 4,000¢)
€, 3000 v -
32l

3, A celewlatiran of ¥ Intricution of elsctacn fen’
we 3o, i Mdvestiens (01, WML £ vha alweiow Tt
e e og throo-dimenaioaa? Faudor's seviss wlih. e celoul
of LGP, . ’ : )

. The poesibllity hrs beon choun. of usdng o edert Foonrve, abltsined
with noft X-xay ¥ndlation, in cniculating claotron deraidy, and o
. abacnca of distortiona hee btosn smde evldaat when introducing the optinsm
_phywratire coxrsstion in calolilating the disteltution of valinsd okostecns.
%, & gethod of vreverue sxirapolatios b1g Boen cugseoted for 1o~
aysin; tue dintridation of elsotron isnpity to ths temperature off Yle
azpeslmsnt, waich makes 1% podsible o obtala & corve’of the digeintion
of eloctron donplty withoui tomperstmrd corrsction. '

6. A emrve has bem: obtafiiud Tor the distxibution of ef-. [ s
demsty Por diasotlon 001 of tho aluaizum lattiee of 20C.

, 7. 1% has been shoun that the it lg inocaplotely lonizod In
metailic aluminmm &3 the cepres -of iovlration io betwesn ol Lo~ tod
A3, : K
Tha euthore exprene whair approsiatisg %o €. A, Vakchinokdy Loy
his tpesines of slwmdnnn condensed in o vaewn, até o ¥, D, Hoskerovas
P tor importent amd caraiul work in carxylag ouv the coperdrants.
.

AT OCRAR Y

W. . Sregg, Znil Trans oy Sea 215, 2% {1915)

W. Dusne, Fros ¥at Aced Sol UBA 11, 472 (199
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G. Wollm, Pam Pev 72 (31, 010 (350)
I. €. Gzinm YDl 4. [ f‘ Pedsry,
29,479 ( MDA
Potars, Ba ianendclaftaa 37, 3% (1ohh;
B. V. Ageyov and . b Cueova. Jov A0 SESR, OHNI b, 7

H, 3. Agogsv enl D. I, Shoykict, Tov 3ol Pla-Xiiw
129 (1936}

2. W, Brinddey, F. Y. {plers, ¥roc Tiye fica 50, X7 Yi7C
J. €. ¥, lponiano, Proo Fhys Sco 50, 247 {1538}
A. J. Rradiay, A, 4. Hope, Troe Ray Boe 156 {a). 277 {igio)

G. W, Brindloy, Phil ¥ag 21, ¢ ,5 (1976); G. W. Bvinclay, P. Uddep,
Proc Piys ‘o 50, 96 (1538): 53,432 (1539)

G. W, Rrinlley, P. ¥, Spiera, Ivec Phys Sca h6, Sk (1;’?355)

.. 3. A, y-omh.mam,v, o2 hmtucl of b’“m.llm apndc Dewcaveh ¢F qu,'a.,
¥escow, 19 4 .

J. S0 N m'mtmo Prac Ph,,s Sco 37, 184 (1525)

, R, W. Jemos, &, W. Brindley, R. C. Wood, Zroc Roy Boo 135 {(A) 401
{1927}

H. Hoenl, Amn Phya 18, 625 (10%3)
G. Hormpann, Z. bleirtrochen 45, 425 (19%0)
D. X. ¥rooan, Fhys RBev 36, 1339 (1930)

“(il W, )st, Brgatnicoe der tocknlechen Rosntgankunde, ITI, i
933

‘R. 9. Jupes; I. Woller, D. R. Hari.rw, Prce Ray Soo J).B {a},
334 (1929}
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